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(57) Abstract: Provided is an exposure apparatus for exposing a substrate by irradiating exposure light on the substrate through a 
projection optical system and liquid, where the exposure apparatus has a detection device for detecting whether or not the liquid is 
present on an object placed below the forward end of the projection optical system. Also provided is a detection device having an 
emission section for emitting detection light to a liquid immersion region formed between a projection optical system and an object 
placed on the image surface side of the system and having a light reception section placed at a predetermined position relative to the 
detection light, and obtaining at least either the size or shape of the liquid immersion region based on the result of light reception by 
the light reception section. The detection devices detect whether or not liquid is present on an object placed below the forward end of 
the projection optical system or detect the shape of liquid and a contact angle, and based on the result detected, optimum treatment 
is performed to maintain high exposure accuracy and measurement accuracy. 
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2o)(D[ElltXW23A, 23BdS^!tte>tbTV^o ^LT, [e]l&i)fES§<£>— Jg$PfiH|l|X^2 
3A, 23B^LT^lHll|X|F|521{C^tL j ett^^n, tetfHffittj£#lHlJ|£ R 22A, 
22B^^tL^^tLTV V& 0 

[0048] *HJte^«tJl*JV i*fc7&3c*B«-70tt, «#^a^lOXtmfr®iR»lft2 

12A, 12Bfii, ^^^PL^^^ARl^^cXf|ll^fp]j^i|IJ(D^tL^tL 
Oteff^^P>ttT*39, ttfrl!IlR«fll20S:fl|fiR-r*«E^lHliRP22A, 22Bte, & 
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[0049] mi^m^uiiRx^mmmmme<DW}mwmmmcoNTicxmm^ti^ 0 & 
mswi3A, i3B, Rxm&ffi&&frLx* mmp<D±2Hz.®tftbtix^?> 

12A, 12BJ:t)S«P±^JKm-Q*WI&f So MWSR12 
A, 1 2BttSjB#^PL©fifl&««ARl %&As1iLffiW<D*:iri?tlKmW£tlT 
*50, ^<^{£#t*£P12A, 12B^LT, ^^ARl(Df^«^^^LQ^#fc 
^^Tfg-efcSo 12A, 12B<D^n^tL^^S»±^#t^^5 

$IJ»16A, 16B(^«5fla^J(^IJ^Pnrtgt?feSo 

[0050] $^0^21 <Dmft®&mmzmfflmwcoNTfc£vmffl£tiz>o mmmmc 
p<D±.MzwLtfhtitcmwm$L p 22A, 22Bfrhm$L£iritc.mmp±.<DWiWLQ^ 

«^W70(Z)lRl«|f§, ^.t>^[E]l|XW23A, 23B^LTrWle]M21(c:lEj 

[0051] ^m^^&i^t, ^isw i3A, i3Bm-D(Dm^m^mucmm^n 
x^z*\ w^m(Dmz.nm\^tmww^mi^m^z.x^2^)mn. mmm 
1 3A N 1 3B<D^ti^n&mmM&<Dmfom£i® i i<D^ti^Mz.mwt-rz>m^ 

Xh^\ *fd, 01IXW23A, 23B(i, lo«#:[Eira21(^^nTV^^ N 0 
t|X^^i^(^^b^^|HlJ|X^21^i6:(r^Ttt2o)|S:^, HMXW23A, 23BCD 

[0052] ^3t^^PLO^^m-^2©^^M®2A, ^t>^S§^^W70(DT® 

^mcx^xyt^m^2Rz^mmmnmo(Dmi^mnm^mm^tfi:^x^^ 
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nn^m^m^.^\ fcs^wu m 8 f , ai o , sio ^^oTOtww^fluiE^ 

2 2 3 2 

(DTm mw-mmm) 2Ahw-ts.mt^xm, vfc&wmnmo&TmoAtyt^ 
R2%&mz.Km^-z>^ttfx%z> 0 

mtn^ tm^mbti-r, m^i-£^mm^mm2oo4xo20782^Am^m^ 
tix^zmmzmm-rz^thxz, ^mmtarnxm^tcnm^tiTcm^m^ 

[0054] mtamm6on. i^m^^PL(D^^x^r^mm^tcm^p±^>^^ 

&m^T-^PST±\zm^Q^^^^tii-r^h(DX^X, $>ffi;ftLa£ 

•9, ^%m2nM>^^3(Do^nm^^p^(D^mmmARi^m^xmtii^ 
43tm$¥ftKMM£tiz>£?i<mfe£ftxv^ 0 ^nnmi^bMta^ntcmmtft 

Late, gF^3t^^PL(D^raraft^ttfc^;^^-2^T^aiii-^o 

[0055] m2amm.p^ni,x^m^m^mm^-^psT^±^h^ti^mmxh 

-So 
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[0056] mmmw6o<D?ib, ^ta^tLa^tn-r^mmnt, m^^-^pstjc^l 
otv^o -ftefr-h, ^mmm6on. mmp^w^x^m^m^Mm^-^ps 

[0057] S«^--^PST©tt^4»*<BJ^I!fl|aJl^fifc$ixTS3*), ^PBgGl^SW^ 
[0058] *HJS^1l8tC*5V>Tfi, ^m^tLa«, &J^^PL<D5fc^cD^5!§^2(DT 

i&xt— ^psT)t(om&mmi-z£?iznm}!stix\,^ 0 ^tu^La^^Tt 

[0059] »^^X-v ? PSTO_b®43M^ft^a^tL-C^^I4^WbTV^ 0 ±® 

■^PSTO_hffitc:5sftpr^tigB«i-S<fc5tciUTt«tv^ *mfe^lBH:*3V^tt, ± 
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[0060] ^jb\ m^/^'PH^um^nx^^mmp(DmmpBt^—hm^43Pt(Dr^ 
[oo6i] mftm&a i2A N i2B«:, x«i^rRj(^ac^rB]) ss&tt^PLotss&fB 

0fE!fS7T^$l5W7O<Z)T®7OA^9^, S^«ARl^LT^^|i&]-^IiJ (- 
X<i) CTtfibtU P 1 2B&m%M (+X1) ^aattfetttV ^> 0 o£i9» 

#t^pi2A, i2B»4«*fiig^Ri«>5fi<fcas:jte>n, ^^(xfiii^-iRDi-iWL 

l^5o ^LT, P12A, 12BOT^[pJ^{j-5S$fi / >^<^Sf^^c 

ARlOTf4^fB]^lt-55:$J; 1 9S<^oTVN§ 0 ^#W£R12A, 12Btt N 

A, 1 2B£^LT&J^*£AR1<D ffiftl]-T5i£f£LQ£IH H#Ktfej£ pTtfc-C&So 
[0062] ^IeIJR P 22A, 22Bfi. ^#t*&ttl*10^^*&P 12A, 12B£9t£f;3te 

u ^^^mPL<^s^^ARl^Ayfc^Mft|J<7) ; en ; etL^^^tbtiTv^§ <) m? 

ftmai, V«ft:lEll|XP22A«, ^g&^Jjfel^70<Z>TBff70A©5^ iS^fjl^ARl 
fcttl-X^Jjfa-jjm (-XtfUJ) tClSl^btL, P 22Bf«^fiiJ ( +X#J) 

iStfibtl/CV^o ^[EllR P 22A, 22B<D^th^fnn, Ytt^[^(^t>^¥®W 
^^(Rm^)^y^h^^^tlTl/^o $C#H]IiXR22A, 22Bte, Wi&%^ 
^PLW&I^igcARl, St>"^#t^P12A, 12B^rHtfJ;5{-lS:tt^tbTV^ 0 
[0063] ^Lt, ^ft:LQ^S^fc$fb«g^AR2(i > i£J£^£ARl£^fr J^-USC 
^(C20(7)^^:(Ell|X R 22A, 22B^ffl^tLfc^S^P fc 3-t i feo-C loI^Pi©- $B 

\z.mffim-Mf&£ftz> 0 t£*s* m^m^AR2n^te<th&mmmARi%m^x\,^ 
mtx<, ^-rut2ocD^#:[Eiii5LR22A, 22Bxm^thtcm^±mmm^m^ 
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&£>&<-ck=fcv\, 

coo64] mi£W&ni2te&mnw^iomm<D^n^ftizi^T^ntfbtix\,^ 

*l^HIi|XP22^!Jyh<ig^«PIDt?*)o-Ct3«tV^U !H»l5m22£>;*ys/HH£\ 

ni2©*y;yMgj;?)*#<L-ot><kv>u mz.mi&a22(D*Vybm$:, m£ni2(D* 

[0065] £/c, S^^-v^PSTJit^V^T, JfctRPO^MIlOBf^ffifll^fi. SSPfflJ*t30 

^K5RH:J:5Mai$*L5353p-v— ?MFMb&ffife(DitLMMmxm'tbtiX\,^ 0 £ 
2pW300O_h®301A«f5f^J£®t^oT*5"9, ||Pff, .Rtfa&K*^— 

[0066] mm^-^psT±(Doib, £*Rp©^M<z>gr£teWctt, i+pj^-fe^-y-^ 

^E*$tbTV^5 0 M^7ir^400^¥®m^t»t(D_b^401^^T^6 o 
±*R401O±ffi401A{i«^5|Zdfi®^oT*3t), IgP^ffi, XtfSfcE;*^— S*P 
ST(D ±m43bm£mzm& (ffi— ) KKttkih/rv ^ 0 ±=&401 <D_h®401 Af^fi, 
3t^iiil'5rBg^tV^--^470^{t^tl<TV^ 0 ±ffi401A<£>5*>, hV*-^ 

[0067] StR^T 1 — i?PST±<7>5*>, SSPO^HMogf^fllHiH:, t\mm~t^b 
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So ±^501<D±®501A^f£¥*M£^T:&i9, m^P*®, St/Sfe^X— 
v ; PSTO±®43i:{5^|W]Ci^$ (®-) ^^^TV^ Q _t*5501<D±®501A^ 
te, %^m^W^VyY^70tm^hfhX^^ o ±®501A<D3^ N ^y^h^57 

[0068] £fc, ^m^-Cttfe-S^, StR*^— v > PST±{-«, ^XLfi#^¥l 1-16816-^- 

»ir>'ih<D±^(DiiffiaStRP*®^S^x-v ; PSTO±®43<}r{S(2'I^Ci«$( 

[0069] r(D±9t-, S*!^— v ; PST(Z)±®43«, S2p§|5W300, -fe>~^40(\ 500^ 
fc-a£f£IWIi:ii5£(®-)T\ SIM^^UCV^ £ib^#»)§l45cz>±ffi^ffl£;* 
^— ^PSTO_t®43i{S^|HCi^^(ffi— )-vm.&mm45(D_tffi%.tffcM^h 

WLW-*m% im£;-rz>zt&x%z> 0 

[0070] ^LT, £^^300, ^t/Ji^401, 501^^(1^^— ^PST^^J-LTfl^^ 
[0071] (a3{«ffi^fi60^^^LQ^ffiUTV^^fiicD-^>J^-raiJ®Il|-rfcSo HI3 

[0072] lttU^61<tg^62<h{i*j-f6]LT^«9, lttH§l561d^lttH$n7c^tU3tLa{^ 
5fcgP62{c£iJ:tu ^^S^62{cHff^w^;*(^^)^^$tLSa:9^o-r 
v^5 0 m±iims\c^irXo^ S^Pii&^teS^*^-- ^PST±^ 
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Q^^^7i^^^ttS-rari^-C^S 0 ^LT, ^ffi^LacD^Jr^^LQ^W 

[0073] ^t^mM60(D^m^atmm^—^psTt^mMm^mvf^^ ^ 

tfi^La£^tti-3-^c:j;t9,^P£^fr^ 
[0074] SfeP±X{tS^^-v ; PST±(^^$:LQ^@ag$tLTV^(fe5V^(M 

&m\-,w^ mmytLa^mi-^t^x<o^ mmp±xnmu^— ^pst±(c 

f-^PST^f^-^Loo, S^^-^PST^^KjL^^^t±}3fe L a^9S, 

^tm2(D^tftm^t^m^^x, u—f^m6xm^th^mmm^i-?>m 

i£LQ<DitLW%>ktbZ>z.bfcX%% 0 
[0075] |§|3^:}olvrtt, *fttS^6lS.t>^^;§B620^tL- ; en^ x X$6^|b]^MU, 

Slk;^-^PST£^A,;mfi'J<^ 

La^rltttSLoo, SI^^-v ? PST^Y^rpl(^St]-t-S^^T\ MiPXte^K 
^-^PST±^^6^LQ(Z)Y#^[^^M^i«^ffii-5«^T«^ 
» l^m^61^.t>^3fe^62cD^n ; e , tL^, Y$ft^[p](cMb, S^^-v^PST^ 

mw^Q(DyM^mm^\tLmtmmh^-r^t^x^ 0 
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[0076] El3fc*3VvCli, ^ffi^«60^t+m^61^^62^f»[p]LTlfig^tV 

[oo77] t£& s mmM6ifrbttm£titc&mftLa&yt7T^<(DAMmzA%i£it, "t<o 

[0078] £7c, ±3^L/tfltJ*tJl33V^tt, tftW3S1t60©«iai5tLa^«*LTa6«PXt5**R 

[0079] g|5tC*5V^T, WiliimW60l-£, mU^-T— v^PSTO + YltiJMga^tU X$4^(S] 
^MA,^^<7)^l±J^La^tti-r?,||lttai^61Xt, S^^— -^PSTO-YftiJ 

(cfag^tL, ^iMf±i^6ix^^i^m$n^ffi^La^LTm^iLe{-iB®$^ 

^2ttm^61Y^^*tffi^nfc^m3tLa^brm^ie^e^tL^2g^; 
g&62Y<J:£<i;i-rv^ 0 Jf§lS«62Xte, f^ttffi^eiX.Mt+ffi^tL&mifc^ 
JiSTfeLatC^U/cit^C^g^il^-^WUT^^, ^2g}fe$|562Ytt\ %2 

t^m^6lYJ;9t^m$n^»^m3feLa^M^u^1s^<^s^^^^WLTv^ 

-So 

[0080] miltm^61Xj;i9ttttl$^yc:^tti»a, RZ?M2Mmn6lY£VM&£fttcmiti 
^La^^^fb^, S^P^ffi^t^S^^— v J PSTO±®43^^^tT(-^M 
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[0081] ^xm5izm-rxoi^ mMttimixfabm&£fttcmwt(DWimftLa<D?h!ft 

nto, mmytha^ Lay^^fc^m^iiLmmm^m^^x, ifpxu 

[oo82] -^tm6^-rxo^ mmmm6o^ MmmifrbmmsLm^n^tiimtii 
^L^m^vtct^(D^m2(D^^i l zm^^x,mup±jLii&m^- 

zt&x%z> 0 o^«9 x mftLQ*mmx'r-i?psT±(xfcmmp±.) (Dmizmmz. 
mwztvxi, ^m-g-^m ^x,mia^6i ^comwLQ<D^y^LG^t^ mm 
&m<D^ft^n^MLxm&ytLa%mM-t%o me^-rmx^ mummY 

[0083] ^^^62«MfBiSm«^tii^La(C^Lfciimo^3t*^-$rWUTV^ 0 

^ytm^&wm mnmtm^tiz iotf^^^tv ^„ jtm«P6i*^wttj 

[0084] ^^®6iC^^!l(C^V^«,Mffi^e60tt^LQ^bTX#^^j:^^tU 
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®rt M&v ^tx$6 (Y$4) Jjfa icft^xim^fafrbfemftLa&mM-t&^bkh-b 

t) temfcLQ mi$LQmm£tix\s ^mm mmz^^t^x^^ 
[oo85] tetem6zmML.xmmi,tc.Mxn, M^Qn-imwu^mtn^^— ^xm^ 

L-X\s^tiK m^&m3tj:t*ZmML.xmWL-tc£?l<^ if=F^f+46^oTS 
[0086] *7t, m6«j^XTt£^Lfc#J-ete, fttH^61f««Ayfc^{±S^La^BS|+L 

/uu^x^m^yt^zmm^^tx^^n^m^-^-h^m^^ 
[oo87] ±m^m^mT^mytmmExzm^^x^^M(Dy^--^mzmmp 

ST^^^^^PL^^LTlf^c^^L«ra^t^TV^6^-K^ie^tl)«o 

[0088] s^p^s^^t— v^psTica— K^tifc^, mKP^n-r^ry^^hmmRxj 
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mmm xh^—^^>m^^^> 0 -^^r^^hm^i^xmm^>U3oo 
jKDmm-^sMFMZWim-rzbz, mmmmcoNT^ nmyt^PLt&mn 
moo<D±moiAbttnfa£ttftmx\ -mfcwtmmio&vmfcmi&mtmo 

* mmmmcoNTi^ sj^^pl^^lq^^lt, ^^r^^vm^ 

[0089] mm^-^MFM(D^m^mT^tim. ummmcoNT^ m^mummo^ 
sv ^^^mm2otmmtmhntcm^(Dmi^mumm^^x. mmn 

[0090] S«PiC^LTSfe^^»^^i-S|Jg{c«^^fiS^p±(©l})t^^-T? 
[0091] £7^ f+»J^^(C *3V ^Tte, »^gCONTO % ^^^S^^^^PL^BS^a^ 

$ij^i^»conto n mmyt^m^xm^Bhmmu sj^^plwwl 
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[0092] myt?fcEL(Dmmfttt<vmmi)mTLtcfe, mmmmcoNm, mfc\mi&mm2 

[0093] *fc, ftJ^ffCONTf^ ^^^PL^^^^M>J-fe^-9-500(7)_b1S50l^^ 

^^^PLco^#tt^3iS«Ei-^o 
[0094] ^Mf+$J^T fiJ^^gCONm. r«f*[H]M«20$>§V ^«#[U 
Mft20cb{iSiJ(^tt&n^m^^^^lElilXat*^oT, ^W^t+S'J-fe^50 
OcD±;K501<DOi;®501A±&C7M£;h,fc^^^ 

[0095] ito^ ^ij^^gcoNm, &Byt¥&PLt±i&LtiMm^-y- (^fm^) t<D 
m%%~EL<Dmmm (j8&)&tHwu ^mmmm^m^^x, nftftEL&mm 

[0096] £^6T\ ±IESWW300^^7-fe>-b-400, fc5l^SPfimf+$Hr>iJ-5C) 
oX s ±§EJtB301A N 401 A. 501A/<£<bf£ra tf&K^— v>PST±^$f£LQ^ 
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[0097] MZ.it. S2P^$t300(D_h®301A±(7)^#:LQ^lHllRLfc^, M^gCONT 
gCONTfl, ^^IUl|X^20^^f$oT > gTO*t300±(£^5$?#:LQ&tH] 

-<£>«£\ «Hl»fli60^fflim-QSrtftmU)fc<jQ:54-e, MfflmncONTnWifc 

[0098] *^W300cD±®301A_h^^^LQ^^mf5jgcAR2^j^bfci:^, ^ 

&oT, ^0>±®43KW5^*LQ£rlE|ifc"?-5„ 

[0099] ^--c% _biz&bfcj;5(-, &>mmw6on, mm^-^psTmmumoo) 
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[0100] JbifcLfcJ:^ #>ffi^S60te, ^PST(SiPlfPtt300)±^feS 

ft:[HlHX^*20(D[HlHX^i (!R3l;fc)&fW«lUtt), &SV^f4|HlJlRI^IRI(!ft§|I^IW)S:flHl 

[0101] tftttl36ll60<7>lftttl3Kf*^*<5V^"r, »^300±(£«^-v>PST_L 

f*^Q;dS#5£¥iJ»rb;fc££fc3u ^^fiCONTO, ?Sflc|HlJR«#l20SH£ofc«f*: 

[0102] mmm3oo(D±m3oiA±icmwhQ(Dmmm^AR2^m^tc^m-^ 

, ±E301A±i^#:LQ(^MIi^AR2^^L/c^'t?^>M!Jlljf^ , P^^ til 
t±i^«60(i^^^^PL(D^^^2^_bffi301A^<D^^#ai3feLa^*f-ra 
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[0103] *fc, mmnmoo<D±m3oiA±.\z.T&j&£ft%m&LQ<Dmw:m®,AR2(nmm 

Tt«t^U 'VK/15A, 15B^oT#t^i3A, 13B<»S&£MCSJ;5f-L-Ob 
[0104] ^.b^fcpfc, &ffi^S60(D&fflifg^fc:K^T, ^^^lO^flcmiR 

[0105] ^\ ^tii^g60{cj;5^mKif^«. &m^moo&&^tcn&mm(D& j $>n\ ; 

■So 

[0106] tZteZZXte, &m&tt300<D±m301A±lzmfcLQ<Dm&m&&Mf&LXn 
m*m&T\,\ $*#[IlJK£fTofc«, ^tU^«60^oTtulE_h®301A^tf 

*<O±®401AJ:©ttm.QS:lHllRUfc«^ SW«f|-a-fe^fi8500fl!>J:*Si501 
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T?tS 0 ^tT, ftJ«»CONTO, *©tfefflM60©tfcWig*fc£'3V v "C\ 

[0107] JifBT^^^h^S^lfS'J^S^^Tbfc^, S«P<Ojfefi«3t«!!a«rfT5fc«) 
ONTO, ^#:#t^«10^»UT»tgP-bl-^LQ^^i-^^^^s 

[0108] ^ij^i^gcoNT^, mifcw&mMioK£zmmp±fctti-%mfoLQ(Dm$&bM. 

>m^myt^PLtmmpt(Dm<Dm^QRx^^yt^Ph^vxmmp 
[0109] mmm&AR2&j&f&^ttwmfcm&mmio(Dm&m&m i^m^ti 
mmffi&&ifrvxwifcm%;ni2A > i2Bx<ommp±^m^^ 0 mw-w&ni2 

2)<DT$%mtmmpk<Dmizmfrm^£oim&£ti. ®z&m®ARi$rs&mm 
p±.<d-mk. m%p£Vh'\^<&<>&mmmARi£V)t>*%\,^mmmi&AR2*m 
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RKDX^m (^at^fRj) MlJ(CBBS$tLfc^^^|& P 12A, 12B(7)^n^etlJ; t 9 

[oho] &mffimmiz&tfz>mytmwExi^ -^^Mt&mpt^xm^m (^^rft) 
^mu^h^^M<D^~>m^m^Piz^mm^^h(Dxh^x. ^.myt 

) iz.m& $ -v( 0 n&&{nm)x&m-fz> 0 ^lt, s^p±^«ii^cD^3^Mg^ 

^^S^P^lljL^^^#^3^h^Jg(c^S^Sff^^S^jili^^T^tLS 0 
[0111] ft^^WlUC&^T, Sf^^cARKD^^lpJ^IlJ^^S^Pic^LT^ 
^LQ^^^i-^l^, fjflJIip^gCONTte, ^^^a^lO^^l^lJ^l^ieA, 16 

m&p%+xfrfabzmms^^mytfam-fz>m^. ummmcoNTi^ & 
^is^ari iztt^x-xm (-tf£t>hm.w-Wife p i 2a) t^cD-mwrn^, +xm (-r 
^^^#t#»&pi2B)^^co^#:»j:i9#<u mmpz-xjjfaiz&miso 
^mytfam-tz>m&, ^§emmARvzMvx+xm^(D'mi^m^, -xm^co 
•mfcm£<o^<-rz> 0 z\<d&o\z^ $ij^«cont«, &mp<D&mijfa\zfc^x, m 

WW&U 12A, 12B^^(^^tL^ncOWiB#P^fc^^cD^#:^*^^ 0 

[0112] ^lt, gw^mtm^sftffe femmwmz.tez>ifeft i mi'tb*mf\.x 
ft?^k^xzz> 0 mx-U, m£p±izmfcLQ<DmmmmAR2£KmvtcytMx<D 
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[0113] *7t, &mp±Km^fi^mwi^Q<Dmmm^AR2(Dmm^myti.ei^mMi, 
tc^mx\ mmp&mmmwmirzx^Lxh^^o ^tucxv, m^-£mmp± 

[0114] 3&*3\ ^ft^M60K:J;3^ffifbfm. S^P^^^Ws fcSv^(«teP-h^ 

a^p±(DT7-r^^h^-^(7)#i±5^fT5w^^6L, ^m^fi6o^j:o-r^ 

[0115] £&P©i£gStft2SJ&TLfc&, ftJ^gCONTO, ^{£[Hll&$ltlf20 N 
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CONTtt, 3E«P±»C»f^TV^$R#LQtf>fl&fc:, #Rf^*lFB#300±^_L>|£ 
401, 501^£fS|g^-^PSTc7)_bS43|ca®LTV^WLQt> N ^HJJfc 

TlHj^-t-^,(^^ 0 S5) 0 
[0116] S«P*ffi^tfKIE^'7 i *-t?PST±0^#LQSr|EllRLyt^, ftfUfP^gCONT 

sr^wi-So mmmwcoNTte, mmmmeo^mmmcm^^x, mfcmi&m 
m2o<Dmft&fflm-rz>o Mi^mat, mmp±xitmm^~^psT±\zm^Q 
&&zbwmztiizk^ mmmmcoNTi^ m^umm2o^t^^x, mm 
p±^«s^^-^psTji^^^^LQ^@itx^5tt^sw5o m 

inIl|X^1«20icj;S^^[Wii|xit,^^i^^-§ o -tLfcJ;^, m&^T, X 

^PJl^S«^X-v ; PST±{C^^LQ^S^^-f-5^^^ (Z) ^^^ 0 ^ $tl/?>o 

[0117] ^tH^g60«, S^P^X^SIg^-^PSTJi^W-S^^LQcDfigft^^: 

tbz>^tftx%z>(Dx, mmmwcoNTi^ msmm^Qto^mmm^m^xm 
m^~-^psT&&MLx, m&LQ&mz&wmfc®i&mm20(Di&fc\mi& a 2 
2t^{iLm^^vtc^mxm^umi^n^t^x^^ 0 ztn^ s mwm^L 

vpsT<D±m3<D±mmfcm®.ai2(DTzmm'rz>±?^ mm^-^psr 
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[0118] ±izgb7tct9(-, Wi&mW60n^ mmPmffi%*& tfS*5*X-^PST±{C£> 

iftfttH]l|R««20©lEl&^ 

^(*^/>^V^^) x fti|«I|gfl|CONTtt, ^^(Hll|X^f#20(7)(ElUX^^{gT^ 
[01 19] tftW^*60©tfettl<gm^<5v S«P*B«r^tP Stg^^—^PSTJi 

[0120] S^PJiXtJf*^^— i?PST±<DmfcLQ%\m$LVtc&, faJfPMSCONTO, 
-^PST^^^^^PL(C^-LTBWdie^^tlTV^T^n-Kjie{C 

[0121] ^^n^^^jov N-ctt. ^tBM60f^ mwmm^ts-mm^—^ps 

{C@Bg£;Tt/CV^ #Ux.{^y-T^— ^47, 48^, y^T^e— ^47(7)(a^47A^ 

^ftfe^Ti/^x^f-rK^— ^44©^®^, ^r^ry ^42, 51, 52, foa^te 



WO 2005/076321 34 PCT/JP2005/001225 



^47A) (C^LQ^^L/cit-^ ««^^O^t|5-^^^-t-§ o n( ioiT-< 

[0122] £fc, JifSy-T^-^(«M»M)^«Cie>i:-r^mMK^{C^LQ^fe 

[0123] ^^^T^Ty>-^42(7)P^p42Ai£^«^LQ^^r^i^{iJLfc 
[0124] X^K*^— ^444?tdtt*fLTV ^JR#LQ&tftai1-5fc^ ^i±S^«60 



1 1 
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[0125] mz-ftmmpnm&nft*^ mmnmoo^moi, 501 ±izmmm 
, mmmmcoNTn, ^mmmeo(D^mmmm^x^tmwri,tit^, m%m 

[0126] £*±iftiMUt<J:5^ ^m^eeo^oT^^^^PL^Mi^^T^^ga 

[0127] 7^*5. ±^ELfcllM0^i^c^ov^-c(l v ^ai^e6oc7)itttias6is.t>^^62(i > 

2%mm*T— v^PSTO^fliJ^tS:^ S^X-v^PSTO^ttiJi^^LQ^^;^ 
^^(^MT*)^ffii"6«^^^6rt^J:t),^^^£^^-^PSTJi^^#:L 

<-rz>^t&x%z> 0 

[0128] &:Jb\ ^liS3tLa^LT«-5Tti^;^^^ffl-r^^T^a^ N jSff^S (0f^jg 
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£tf#J1200nm, #J1450nnu jfal940nnu &t>l$2950nm<£>#^}fe£ffl V ^%~k 

[0129] tftW3tLa^UT^3teSrfflv^Swfc^J:D, ffilx.lia&KP-b^^PLTV^SS 

{-^m^La^it^^^^^ 

&ttkwmi,tzkm^ mftv$mm2o&ztt<>xmm*Q&iB\tiLu ^—^^ 

[0130] £fc, Sfc*^— v ; PSTW±®43 J ^S^*^PHO_b®^i ? (C^f*LQ^^r < 5 

tt. ^(om&mtkmm.Qk&Kmi-zzkh'zimkteZo Lfc#oT, ^am-sr 

[0131] ^^W^La^bTJiK^ft^i-5^^fflV^#^,M^{«1940nm(D 
»S4r5r-t-6*^3t (2 /z m^l — - f ft) ^2950nmOjR^SrW"rS#^3t (3 
v m^l^-if ft) ^^m^^/c2^ft^-f s ^^^lt-r6J:9(-tT'bJ:v \ 

j £tc.mmy£&mM~$-z>£.?Ki.xi>£\,\ 

[0132] irr^-e, ±aSbfcHJfe?^tlB^*3V^tt % IfcffiftLate:, £l£P^g;&;^— v^PST 
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m%£<D\*im%mm-rz>£?KLT\,^ 0 M?w#)ia*, tfettj^Lait, ^its.ws. 5 

[0133] |g|8{C*5V N T\ Vofomffi (IH8^?{iS^-x— v ; PSTO±®43) _Ll;i{*F&fls:LQ^ 
cos0 = HpXgXh 2 )/(2Xa) -••(lA)<7)M#>^t)l£0 0 r^T\ 

E-.mtj^mm. x&z> 0 *mMKm\^^xmwLQ\-zfcxfoz>tctb^ p =998t 

kg/m 3 ] , a = 73 X 10" 3 [N/m] T?<fc5 0 -tfE (1A) 5£&«£-f-5i:. 

h = [(2X a) X (l-cos0)/(p Xg)] 1/2 •••{2A)bt£Z> o mfcmmt^ i fr 
*i8?Rtt«r^rLT*3«9, 6 =180° (cos 0 =-1) h=5. 46xi0" 3 [m], 

[0134] |||^{Cfi, 0 «180° £9/h£lMfiT*fc57c#>, it$h©IK)5. 5mm^Tt 

£i§£\ J t©±ffi43t^i-S»t#:(*)LQ©g§tt^| 0 tt*&115° S^^feSfcft. 

^LQ^itd^oT^'fb-ari 2 — ^^fi^/i§ 0 *r.-C, mW-mm^^XS. 5mm 
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[0135] ^lt, m±.mmmm{^ ; ry-fs2) (dm^. h^^tmmmwmi^Ty^ 

[0136] fc*5, ^$h<Z)jfi:(»#:0S®^^(^^ e )^ fflV^WLQWflM(^tt) 

(2A)^J;i9i^$h^*6 > ^cDi^$h(cX<5iNT, mMV&nfcTti&X^ \ 
[0137] £/c N ^LQO*;^/^ (mm<D^^h^h ^m&) WZ, Z(DM£h<D 

&T^tx\^m^a^m^^-i^psT±(Dm^mm)LQizmM-r^t^ 
[0138] ^%m(D%^commMm\z.^\^xmm-r^ 0 wt^^^t, ±^vtc 

[0139] H9f***M©SiJ(Z>||lfe^tliSr^i-^«H^S>5o H9fc^1-«fc5l^ ^ffi^«6 

^ihmiA-6imcMJ^i-^x^zmfhntcmm(D^m2A-62H^m^x 

V^ 0 ^tt5>lttHgB61A— 61H % &U ? S^^62A~62Hte7^^7A3/££lvl@^ 

[0140] $?{±5£ig60te, ^tHgP61A-61HO^tL^ttJ:«9, XWffifCte^fT^ 1~ 
ftfr-ka^teP&tfiaR^T 1 *- ^PSTO_h®43tcl(5l^5ptf^tii3feLaS:ltt±i-r5o 
#**ffl»61A~61H<0*;h^Jh,J^atffi^ 

^$tt7b^LQcD^?l^AR20^^^LGjfi^^^Ur^^$tt5 0 ^LT, 



WO 2005/076321 39 PCT/JP2005/001225 



z> 0 Mcfcmuz, mmWitfbtitiitttiimiA~6iH(D?-h, mmmiA, 6ib«x 

o ttffi£($61C, 61D«, Xtt(Y#)^|fttJl»LrfS^*'lRli6^g|i«AR2 
Oaiy^SfPLGId^LTtfetti^tLaSTflajtU, tttfcig&61G, 61Hte, tttB«lC, 61 

[0141] £7t, £fc, #*WgR61A, 61B(DZtl^HfrbMm$tltl2^(D&mytLafe. WL9: 

£tiz>&o\z.ntftbtix^z>o mm^ &mteB6ic, 6iD(Z)^tL^ f ^^ttaj$tL/c2 

ocD^fcBftLafi, ^^|MigAR20Mi|iJ^^^^^LGi5^(D^rn^tb^BS,M^tL 

%tm£tiit2'D<D&mytiLat±. wmmwLAR2<Dmm(D^y^m.G]&m(D^:fi^:ti 

[0142] mmmmCONTi-X, &mmmiA~61H£VWittiytLa&MttiVtz.WmX\ 

P±t^g^AR2£ff^U -€:©««P^«r{*?LQSr^LTat3t3tELSrflS*tb-C 
^«m^i-?)o o*«9 x MSSBCONTte, «iai§SB60^J;5tftttJ»f^i:»RP© 

[0143] ^P±©»a«dtj^23ftS@ff3£©ffi«^M^tl8(^ao^#$R^ 

-e^^ttTV^t^, #ltmifB61A-61H©^^tb«tt)ltliJ$tb^ttJ3teLatt 
, mW:m^AR2<Dm^Q^m^ti-r . ^^-Q£:fr£#V^S3felfP62A~62H 
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[0144] m^ammp^mmm^K^^x.M^^mt^^PLtsmptcDmizmm. 
^titcmmm^AR2^^nm^tix^^m^(mm)(D±^^±iz^rct^, 

, mmp±£mi£LQfctftiiiLtz.<9, &Bft^PL(Di£mmzmw-LQZi&gfX% 

(D^:j^_b^^^LQ^|aa$tL5o ^(Dfcbb, $kmmm60te, S}fe£l362A~62HcD 

t>. mMp±.<DmvfLQ-t)m&-fz>fj:i£. ^mmQo^m^^mnt^m^t 

[0145] lS^:c0^tll3 , f;La(7)9^ / >^<^2o(7)^ffi3feLafi, ?$SfI^AR2cDMiJ 

^AR2^mts'X^mw<D^mytha(Dytm^m&thxi^<Dx\mmmi^AR2 
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[0146] ^myt^7kPLt&mpt(Dm^mwhQ(DmmmmAR2^mvti^m^ 

^x-v?PSTOllZ»J«m 

[0147] $.tc. &&mmo^£^xmi$LQWfcmLttfa&fetii^tzb%, Mx.tzm&& 

•9, mwi.Q<D^iamm^±-r^t^x^ 0 
[0149] miof»^0^(Dsij(Diiw0ji^-rmij®ig], gni«¥®ni-efe5o imo&t>* 
miu^-rxo^ mmmmeofe, mm^6i^^myt^Phtmmpt(Dm{c 
m^ntcm^LQ(Dmmmf^R2{cMvx^yti.a^m^-r^ 0 ^mMmmiz. 

fttm&mweotzxzmttimftb&mi^xft^xis^o 
mmyth a <D^m2x<7)^yt^M^&^ ^-*\ *«p±^^$tv«tn«A 

[0151] S^^62«ff)|H^m^^ffi3feLa}^^bfc1S^:(7>g^;0T-^LTV^ o 
^ |±i ^a 1 &^J£« 

^^AR2^$^V^T^^gR62^iilJ31-r?) 0 Lfc^oT, ^tH^60fi, ^ttj 
^Lal^^5feL^^62(D^^^^0^3fe^^>^^§:^;^^<Z){i®ff#i: 
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[0152] ?j:te*mMKm^io\,^xn, ^mmm6oam^LQ{cMLxxm^x^thyt 

^S1»AR2k:;^LTlfifc;^P^^ 
[0153] ^LT, ftJ^fiCONTO, #>ffiSfi60<D^ffi;i£j^;i^>VT, 

ioRm^wmm20(D^^j:<th-^(Dmi^mm-r^ 0 wz-iz. mmmm 
R2*mm<D±^\z.^&tM^m^\tmwwt£mmio^ 

mmm^AR2&mfe<D^&uTx&%t&tti£tLtit^, mmmmcoNm 

[0154] 1t^(7)^{±i7feLa^T(7)3 , 6SS±^ft:LQ^fBg$^^ ^tMLa^Bf^ 

[0155] *fc, ^l^AR20^^^^fe^^ttTV^g^^^^^t<^/£5^#«, 
^^{^^(D^^P 12A N 12B^^^{40#r B T^/ci9^^$tl,6^#:*^ 
*L^;TbWJ^f!SUt«9, &5V^«ifc<^#:0J]xq22A, 22B^Lfc^iB#^ 
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[0156] ^mmmm^^^xii, fammw60temmnwAR2(D?-tbmyt l ytEL<Dyt 

[0157] ^mmmm^^xit, mmminmmmA,tmtii^a^mmvx^^ 
■ak mm^^j^2^moxo^m^n^—h^ytMx^x-h^\ vvtytM 

[0158] is—hwitj&(DmMm%itvx^ 'pte<thmmMmAR2(D g 

[0159] f^^mmjfm^m^xh^m^abvxm^^^^m^^^b^x 

[0160] ±mvti^mmmm\z.^^xi^ mw^m^a^^^^Ayxm 
fttstixi^K mmjjm^&/vxwM£tixt>^\ zo-tz-b^y. 
^PLbmmpb(om^mw^Q^mtcLtcm^^^x. m^i-fmRp^m^m^ 
i-zmw-LQmm$nx\s t% &j^^pl<m^^2<«#^M2a 

2A^mmmm^70(DTm70A\z.HmutMW-^^^b^x^ o 
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[0162] mi2i^mm^-iypsT±Kwm^ntcmm(D\Hm^mm^tcmi^LQ^ 

5^ mm^—^psT^izm^n. m^^PHmm^thx^^mMi^n 
Lx±jj^(bmmyti.a^mM-r^ttu^ ^Mi^^^g^u *z(d3l% * 

[0163] mM*^yPll(D±M PHa£-^ [M]^ l <D f*KllJ «#:LQ;^#:?£U^ > 

<vttm£vi>m\<^mxmiiimm65^yt£ti& 0 ^mmm:65n^myt(D 

■ * 

[0164] #*5 X *^*feJgffitC*3V^, (StS^x— ^PST±ffi) ^ffiftLaSrflBJ* 

Zt&X%Z> 0 t^5A,, ^mige65d^lttH$ti^tbi7feLa^KjLoo#tti-rs 

aj3tLa<D^&<£^rn^— ^Sr^fi&U^^^W-rsr^T?, DH^l^p^jlijOjE: 
[0165] ^©f^l^V^, ^tB^LaiLTm^*^*^3tMV^r^^J;^, 

mfcLQ<DW>m'mm*\t>]±-rz>^b&x%z> 0 
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[0166] ti&w%$tLxi^ mm^^pn^mm-t^m^a-imhti-r, s^ps 
T^ttCfeti-ssj^3t¥^PL©3t^j;?)tT^i-iae$nf^^±i-^^^ 

[0167] t^x% &mmu65i±* w&i<DftM(omfan-^ypH±fcmfcLQtf^z>fr : g 

[0168] -ttefrh. tim^*65^J;oTS«*^PH±^^Q^5wi*lftttiUyt 
frJ^fiCONTO, Bll3A{C^i-j:5^> i^£©«#l&3:*fl*25<H£oT, 
^©S«^yPH±<D^flcLQSrlH]lR-t-5„ 013A»C^i-»tf*:|Sfe*fl|flt25l4, ^ 
#LQ&© § I HHR-rs©? I /X/PSr^TLT V ^„ I yX^Bd&R*/^PH(0 JL* 
<fc«9&i£U S«^y^PH±©»tm-QSrlHliR^-5o &3b\ «fls:»5fe«fl|25^UT 

PH±<75M^LQ%HUtXL7c^, EU3Bfc^1-«fc5fc, n-^ff80tc<fcoTS&P 

&m®i*^PH_tizmw£tiz>o 

[0169] S«^/^PH±(C^^LQ^|ag$HTV >5^^<Dfi;K*/l^PHii(cS;{£ 

psrn— Kb-cb*5i:, mw-LQ^mmmtvxm^u mmvi"ypHiz.ttirz>&m 

&Z> 0 3£«^/^PH3iS*^!ft**^3£4RPS^«Fl-S«^©4i^, *£ P J£ 
H^Stgp*iJgi-6S9tc:, S^^PH_h^*3^6^^LQ<D^TM^m^S6 

tx\ mm^^PHicmmp^mmLtct^m^^ypHKM^xmmp^mm 
[ono] ^ib\ &mmn65fc£%mfo&^PH±K&tf%mm^Q<Dfemw}mz, 
Lxm.wvtc^v^s6(Dmzft5^khh%zAs~*iffexhz> 0 *yt, ^i^^«2 



WO 2005/076321 



46 



PCT/JP2005/001225 



[0171] /«c*5 % mmmmesn, w&<Dftmiz#tt%mifaQ(Dmm&&mi-&m\^ mm 

[0172] ft*5, 014^-f-«t5(^ StE^^^PHSrS^-r— •^PSTCD^'U'— hW43lu 
PHLtrfot, *1S^/l-yPH<D±BPHa < irS^X-v ; PSTO±ffi43i:^«(rB 
[0173] BH5tt*«WOS'JO5^1t^lfiS:^i-0T?fcSo E115(C*3V^ SS^X-^PS 

-na^ &&ft¥mPL<Dmmmftt&n<Dyt¥m*2<DTm2A, fcsv^-^^g 
ztiseti&mfte&mteffix-x^Zo &mmt66<r>&tmi&ATfi&ytMtt. mm^r 

-^PSTO9^S«*/^PH^^(D{im>^^^{-«±®43(^ttfettTV^ 0 
[0174] ^ffi^g66«.^5fe^PL<D^Mij(^^LQ^mLfc^T(DS^Wl^ 

^~^) dS^$ixS^aJ^S^C5^S % #ffi^g66^3t^|t^2«#L 
[0175] ^\^W^«66(Cj;oT^^^2«#:LQ^#*LTV^^^tHL/c<b# 
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[0176] S^MS^r^coS^P^rS^^— i^PST^^rvn— K-r5<t#> £t£Pfi#!l;t 
{«^^^PH[^^^tLTV^y^h^«^J;oTS«^^H(StS^-^ 
PST) StRP©KBtS«*/^PHOi!iM$apPHa^dSBIixS„ 

^^^*^-«^v^TS1£po«®m{*^H«uTv^^^^^a^-t-^^f^ct 

{fx.T:fc£\ ®|fefea^±orS*EPOKffi^^36S#^UTV^*^*>SrtftWi- 
6«t5t-U-ObJ:V\ fW««^fliCONTr±, S«P^«ffi«^LQ^#*L-CV^i!^ 
,Blf^«^^*a^(-<toT^#:^^#{tS^^bTSmP^ffiO^#:LQ^ 

^LQ^m^i^oTS^P^^T^^^i-^^O^^^illie^.TVn 

-^g^^^ffi^L-CS^P^rfiftll^^^^o 
[0177] Sfc, S^P©*®l^#*bfc^#:^ai^ttfc^^«^ ^©StKP^TVn— 

[0178] fc*3, *tRP©^®fc«!#:3aSf<t3tU-CV^d*5*»Otftmtt, StS^T 1 *- v^PST^ 
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[oi79] mi7n^m<Dm(Dmmmm^-rmum, mi8A^mi7^^A^m^M, 
fcmmm, mi8Bizmi7(DB-B' ^nwf^mxh^ 0 miz&t/EiisA, isbic** 

^ffi^La^mi-^ttffilHmK^ ^ 

[0180] tttt^K&^M62Kte, ^<JxL«V-r^^-A3^@^$^T^"9 N MtH^61K 
*l/CV^ 0 ttffig|561KSl>^3fe§P62K{i, ^^tfSSP^ift^r-^PST 

[0181] ll]6^^#HS s bTI^0^b^||»0^(C*5VNT{*, Tk^FS] (XYjffa) izmmti. 

»a£JKttLTV^OT\ ^m^geOte, ^tftU62K<D^^iZ.m^^X. Wt 
1$(mffi)LQ(Dm£$:>ktbZ>Zk&X%Z> 0 

[0182] mmmmcoNm, m&mw60£i&^x±m43±iztetf&mfcLQ<Dm£h%Wz 
ntti-rz>^k&x%z 0 

[0183] j£fc, E117(Cl^^W^^*3V^T^i, ^db3tLattY$6*-(p]^(S(S'Wtc:Bi|+ 
£*ITI^#\ $iJ®MSCONTO. S+^^~^PST^aS^La(7)3tlES«Jr^M-r 
^[^T^5X$fi^f^(^iiLoo^W3tLa^tti-Sr^-T:^5o HfJ^gCO 
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o 

[0184] kZ%X\ m%^~i>PST(D±m43(&Bft¥^PL(DTffi2Akttfa'tZ>mfc 
i£i^i?>-^400<D_b®401A > QmmWl-t>'y-500(D±m501Atek%Mm£ 

T*&s>zki)m*v\ f \ zLftb±m j $>mmpmm : kMmviik-rz>zkT\ m&i&mp 

»Kl0JiKl-«£:fc3S-t?#3o 2£«P*ffi«r«ifctfci:-*-S-^ ^<DS=f£P3r^ 
»Ui^^§R^i-SK(ct),SJ^3t^PL^«P^ffiiOpa^^tL^ 

mmw^2%&mzm$f-fz>zkftx°%z> 0 mm^ ^-_h®3oiA, 4oia, soia 

tmmm&fr0Z.kt>^?LhflZ>VK _L®301A N 401A, 50lA&&m&k1~Z>Z\£V 

s mmmmAR2%&mmwirz>zk&x*%z> 0 

[0185] STOW300tf>±®301A^\ ±^401, 50lcD±®401A. 501A^^ 

s^x- ^psTO±®^^^^tt(ci-6fc^ \^mmm*P(*^&u-do 

±immv^<m,m^tmm^nmmm<D^[:^m<zkKfi:^ 0 
[oi86] ^zx\ mmmmcoNTn, ^mmmo^^x, ±tzmmnmoo<D±.-ffi3oi 
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[0188] mm^, _b^401^_b®401A J ^±^501<D±®501A^>Pj-i-'5^#:LQ(D^M 

Olte, +5>^Mtt^UTV^iJ^(iffc^)_hte401, 501 «m£H5o 
[0189] ±E43{d>?i-r^^LQcD^M^ 9 3r^ffiU ^O^tU^ttfc^M^ 

0 (CS^V^T, MU^—i?PST(Do1b±ffi43%m^&^—hmt43P&&&:ir 

[0190] *fc, $ij^acoNT«. nkmmmo&i&ox, mm^-^psT±w%m£ti 
timmpmrnctt-tzmmft e ^t^i-^thh-tb^^mx^ 

mm^T-^psTmM^^tc^mxmi7iz^tc^mmm6o^m^xm. 
i$LQ<Dm<Dftm%$:#>z>^ti<z£^x, mm^—i?psT(mmp)-t^$3tfzmt£ 
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